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Spatial gradients of the shear rate lead to transport of matter from regions of high to low shear rate in many 
different types of systems (like granular matter, blood [see figure], and macromolecular solutions). Such shear-
gradient induced mass transport leads banded flow profiles in systems with a yield stress, provided that the 
yield stress is a sufficiently pronounced function of concentration. In this presentation, the origin of such shear-
induced mass fluxes resulting from direct interactions will be discussed, and an explicit expression for the 
corresponding transport coefficient is derived. The mechanism through which shear-gradient induced mass 
transport leads to non- uniform, shear-banded flow profiles in colloidal glasses and gels is discussed. The 
advection-diffusion equation that includes shear-gradient induced mass transport, together with an appropriate 
equation of motion for the flow velocity, including non-local stresses, are solved numerically [1]. The resulting 
stability diagram and shear-banded flow profiles will be compared to experiments on hard-sphere colloidal 
glasses [2]. In addition, a constitutive theory is presented for non-local stresses, which arise from very large 
spatial gradients in the flow velocity. These non- local stresses are essential for the understanding of shear-
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